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(54) DISCRIMINATING MEDIUM OF OBJECT AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a discriminating medium 
of an object which is excellent in discriminability and hard to 
forge and which enables attainment of high beauty, inclusive of 
a shape and a color, and also is easy to manufacture, and a 
manufacturing method thereof. 

SOLUTION: The discriminating medium provided for the object 
for the purpose of discriminating the authenticity of the object 
by optical recognition by means of visual observation or a 
discriminating device has a polymeric cholesteric liquid crystal. 
The polymeric cholesteric liquid crystal is patterned by etching, 
while the lower layer thereof is processed by printing, and it is 
modified partially by a laser processing and transferred 
thermally in a desired pattern. By applying thereto these 
processings in combination, in another way, design properties 
are improved and the effect of prevention of forgery is 
enhanced. 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The discernment medium of the object characterized by having macromolecule cholesteric liquid 
crystal with which it is the discernment medium formed in this object in order to identify the bona fides of 
an object by recognizing optically with viewing or an identification unit, and patterning processing of said 
discernment medium was carried out by etching. 

[Claim 2] The discernment medium of the object which is the discernment medium formed in this object in 
order to identify the bona fides of an object by recognizing optically with viewing or an identification unit, 
and is characterized by having macromolecule cholesteric liquid crystal with which printing processing was 
performed for said discernment medium to the lower layer. 

[Claim 3] The discernment medium of the object characterized by having macromolecule cholesteric liquid 
crystal with which it is the discernment medium formed in this object in order to identify the bona fides of 
an object by recognizing optically with viewing or an identification unit, and hot printing of said 
discernment medium was carried out to the desired pattern. 

[Claim 4] The discernment medium of the object characterized by having macromolecule cholesteric liquid 
crystal which is the discernment medium formed in this object in order to identify the bona fides of an 
object by recognizing optically with viewing or an identification unit, and was partially deteriorated so that 
said discernment medium might serve as a desired pattern by laser beam machining. . 
[Claim 5] The manufacture approach of the discernment medium of the object characterized by applying 
giant-molecule cholesteric liquid crystal to the base which carries out hot stamping to the seal or this object 
which is the manufacture approach of a discernment medium formed in this object in order to identify the 
bona fides of an object by recognizing optically with viewing or an identification unit, and is stuck on an 
object or this object, and carrying out patterning processing of this giant-molecule cholesteric liquid crystal 
by etching, 

[Claim 6] The manufacture approach of the discernment medium of the object characterized by applying 
macromolecule cholesteric liquid crystal to the base which carries out hot stamping to the seal or this object 
which is the manufacture approach of a discernment medixmi formed in this object in order to identify the 
bona fides of an object by recognizing optically with viewing or an identification unit, and is stuck on an 
object or this object, and forming an ink layer in the lower layer of this macromolecule cholesteric liquid 
crystal by printing processing. 

[Claim 7] The manufacture approach of the discernment medium of the object characterized by carrying out 
hot printing to the pattern of a request of macromolecule cholesteric liquid crystal at the base which carries 
out hot stamping to the seal or this object which is the manufacture approach of a discernment medium 
formed in this object in order to identifytthe bona fides of an object by recognizing optically with viewing or 
an identification unit, and is stuck on an object or this object. 

[Claim 8] The manufacture approach of the discernment medium of the object characterized by to apply 
macromolecule cholesteric liquid crystal to the base which carries out hot stamping to the seal or this object 
which is the manufacture approach of a discernment medium formed in this object in order to identify the 
bona fides of an object by recognizing optically with viewing or an identification unit, and is stuck on an 
object or this object, and to deteriorate this macromolecule cholesteric liquid crystal partially so that it may 
become a desired pattern by laser beam machining. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] objects with superficial this invention, such as a passport, a card, a bond, a gift 
certificate, pictures, a ticket, and a public game vote ticket, or various kinds — it is related with the 
discernment medium for identifying the bona fides for the purpose of forged prevention of a three- 
dimensional object, and its approach. 
[0002] 

[Description of the Prior Art] Although there is a hologram as discernment media for forged prevention, 
such as a card, a bond, and gold notes, from the former, recently, work of a hologram becomes easy and a 
counterfeit to the extent that a genuine article and distinction do not stick is manufactured especially about 
the hologram for viewing. Therefore, a new discernment medium was desired. 

[0003] For example, what detects the reflected light by viewing or the optical instrument is indicated by 
JP,63-51 193,A, using macromolecule cholesteric liquid crystal as a discernment medium. 
[0004] Here, multilayer structure is made, and the direction of a molecule major axis of cholesteric liquid 
crystal in each class is mutually parallel, and is parallel to a stratification plane. Each class rotated little by 
little, has lapped, and takes spiral structure in three dimensions. It has the description alternatively reflected 
to the circular polarization of light of wavelength lambda expressed with lambda=n-p from distance, i.e., a 
pitch p and the average refractive index n in each class, until 360 degrees of this direction factor rotate and it 
returns to origin. The cholesteric liquid crystal of low molecular weight from which this pitch p changes 
with temperature sensitively is used for-the thermometer which displays temperature by the color. 
[0005] On the other hand, a change according [ a pitch p ] to temperature can be small, and cannot depend a 
specific color (wavelength) on temperature, but giant-molecule cholesteric liquid crystal can reflect it 
alternatively. For example, if the macromolecule cholesteric liquid crystal which reflects red wavelength 
lambdaR is arranged and random light, such as sunlight, is applied on the ingredient like the black paper 
which absorbs the light, it will not be based on temperature, but all the transmitted lights are absorbed and 
only the left-handed circularly-polarized light of wavelength lambdaR is reflected. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although macromolecule cholesteric liquid crystal 
presented the peculiar cholesteric color and was beautifijl, just its it was inadequate as a discernment 
medium of the object which cannot necessarily obtain a synthetically high fine sight and attaches 
importance to especially a fine sight. Moreover, when identifying an object, much more improvement of a 
discernment medium which the configuration (a graphic form, pattern) drawn on the discernment medium is 
also an important element, and used macromolecule cholesteric liquid crystal also at this point was desired. 
[0007] This invention is made in view of the trouble of the conventional technique which was described 
above, and it excels in epicritic, and forgery is difficult, and the manufacture is also aimed at offering the 
discernment medium and its manufacture approach of an easy object while it is possible to obtain high fine 
sights including a configuration and a color. 
[0008] 

[Means for Solving the Problem] The discernment medium formed in an object in order to identify the bona 
fides of an object by recognizing optically, with viewing or an identification unit according to this invention 
the above-mentioned purpose It has macromolecule cholesteric liquid crystal. This macromolecule 
cholesteric liquid crystal Patteming processing is carried out by etching and printing processing is 
performed to the lower layer. It is partially deteriorated by laser beam machining and is attained by offering 
the thing by which hot printing was carried out to the desired pattern or the discernment medium 
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characterized by being processed combining these processings, and its mginufacture approach. 
[0009] Thus, etching or by carrying out laser beam machining and carrying out patterning of the 
macromolecule cholesteric liquid crystal, macromolecule cholesteric liquid crystal can be processed into a 
desired configuration often [ precision ] and easily, and the fine sight and epicritic improve. Moreover, by 
performing printing processing on macromolecule cholesteric liquid crystal, in a printing part, it becomes a 
cholesteric color and the design degree of fi-eedom improves by the part which a print color and 
macromolecule cholesteric liquid crystal expose. Moreover, low production becomes easy by carrying out 
hot printing of the macromolecule cholesteric liquid crystal to a desired pattern. Furthermore, by 
deteriorating macromolecule cholesteric liquid crystal partially by laser beam machining, the 
macromolecule cholesteric liquid crystal with which optical properties differ partially is obtained, and the 
fine sight and epicritic improve fiirther..'?^> 
[0010] 

[Embodiment of the Invention] Below, the suitable operation gestalt of this invention is explained. 
[001 1] Drawing 1 is the top view showing the discernment medium 1 in the 1st operation gestalt based on 
one or this invention prepared two or more in the position or the whole of Object X of a card, a passport, a 
security, a gift certificate, etc. This discernment medium 1 applies macromolecule cholesteric liquid crystal 
4 on a base film 3, as shown in drawing 2 . (a), By the desired pattern as applied a resist 5 on it and shown in 
(b) and drawing 1 , carry out a mask and it exposes. After stiffening a resist 5, etching removes the resist 5 
for a non-hard spot, and the giant-molecule cholesteric liquid crystal 4 of the lower part with chemicals, 
such as acids, such as (c), a nitric acid, a hydrochloric acid, and anmionium fluoride, and alkali, (d), the 
remaining resist 5 — removing ~ (e) and (f) which applies adhesives or a binder 6 to the whole further — it 
considers as a seal by things. In addition, etching may be replaced with the above-mentioned chemicals, for 
example, the dry etching using gas, such as 4 carbon etc. fluoride, is sufficient as it. 
[0012] Here, it is firm, and if it is going to make this adhesives or binder 6 exfoliate after sticking it on 
Object X, macromolecule cholesteric liquid crystal 4 is destroyed and a reuse is impossible for it. 
[0013] If giant-molecule cholesteric liquid crystal 4 is applied to what could form the direct discernment 
medium 1 in Object X in the procedure of above-mentioned (a) - (e), and applied stratum disjunctum to the 
base film 3 beforehand in fact and a hot melt layer is applied after etching, it will become a medium for hot 
stamping, and it becomes the gestalt which was more suitable for mass production method. Hot stamping is 
the approach of imprinting an ornament thin film on the surface of an object with momentary heat and a 
momentary pressure here. 

[0014] Thus, by carrying out etching processing of the giant-molecule cholesteric liquid crystal 4, very 
detailed pattern and alphabetic character can be created fi-eely, and design nature and the forged prevention 
effectiveness improve. 

[0015] Drawing 3 is the top view showing the discernment medium 11 in the 2nd operation gestalt based on 
one or this invention prepared two or more in the position or the whole of Object X. a desired pattern as this 
discernment medium 1 1 applied macromolecule cholesteric liquid crystal 14 on a base film 13 as shown in 
drawing 4 , and shown (a) and on it at drawing 3 — ink 1 5 — printing (b) and (c) which applies adhesives or 
a binder 16 to the whole further — it considers as a seal by things. In addition, it is good for the direct object 
X also as a medium for hot stamping in forming in a discernment medium like [ this configuration ] the 
above. 

[0016] Drawing 5 is the top view showing the discernment medium 21 in the 3rd operation gestalt based on 
one or this invention prepared two or more in the position or the whole of Object X. This discernment 
medium 21 is the part into which the request was printed like the 2nd operation gestalt and the part of sign 
21a was etched, and the part by which the alphabetic character of sign 21b was printed, after processing 
macromolecule cholesteric liquid crystal 24 into a desired configuration by etching like the 1st operation 
gestalt. 

[0017] Drawing 6 is the top view showing the discernment medium 31 in the 4th operation gestalt based on 
one or this invention prepared two or more in the position or the whole of Object X. This discernment 
medium 3 1 combines the macromolecule cholesteric liquid crystal 34a, 34b, and 34c of three kinds of 
mutually different wavelength selectionfriature, and/or the circular polarization of light reflexibility of the 
specific direction. For example, alphabetic character section 34a uses the macromolecule cholesteric liquid 
crystal which reflects blue and the right-handed circularly polarized light to which inside ****** 34b looks 
green as for ****** 34c of red and an outside. Thereby, visually, the pattem of three vivid colors is in sight. 
Moreover, a tint changes also by the color of an object or adhesives. Furthermore, if the below-mentioned 
circular polarization of light filter is used, a clear truth-or-falsehood judging will be attained. 
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[0018] As shown in drawing 7 (a), the above-mentioned discernment medium 31 uses the giant-molecule 
cholesteric liquid crystal 34a, 34b, and 34c of each description as a ribbon, and is formed by imprinting by 
the desired pattern to Object X with a thermal printer. As shown in drawing 7 (b), on a base film 33 in detail 
3 kinds of macromolecule cholesteric-liquid-crystal 34a, The ribbon 37 with which 34b and 34c were 
prepared in order, and adhesives 36 were formed fUrther is made into the shape of a roll Moving a ribbon 37 
to Object X like well-known hot printing, by applying heat to desired timing by the thermal head 38 of a 
thermal printer, specific giant-molecule cholesteric liquid crystal separates fi"om a base film 33, and is 
imprinted by Object X, and a pattem is drawn. 

[0019] It is necessary to make neither metal mold nor a negative firom imprinting macromolecule cholesteric 
liquid crystal 34a, 34b, and 34c by hot printing, a firee alphabetic character and a fi-ee pattem can be made, 
and especially cost reduction in low production can be planned. Moreover, an expression color also 
increases by increasing the class of macromolecule cholesteric liquid crystal to be used. 
[0020] In addition, as shown in drawing^^^ , it is also possible to bum macromolecule cholesteric liquid 
crystal 44 partially by laser beam machining by laser-beam-machining equipment 40, to make it discolor, 
and to draw an alphabetic character and a pattem 45. At this time, by extracting the power of laser and 
heating slowly, the pitch (distance which each class rotates one time) of giant-molecule cholesteric liquid 
crystal changes, and the color to reflect changes. Therefore, it is also possible only for the part which 
applied laser to change a color and to express an alphabetic character and a pattem. 
[0021] The macromolecule cholesteric liquid crystal 4 of the discernment medium 1 in the 1st above- 
mentioned operation gestalt shall reflect only the red right-handed circularly polarized light, adhesives 6 are 
transparent, and when the front face of Object X is made into a black material, or when adhesives 6 are 
made black, if this is observed with the simple discernment machine 5 1 which put lefl:-handed-circularly- 
polarized-light filter 51a and right-handed-circularly-polarized-light filter 51b in order, it will become an 
image as shown in drawing 9 . To being visible in order that only the pattem of the image 1 created with the 
giant-molecule cholesteric liquid crystal 4 which reflects only the right-handed circularly polarized light, 
i.e., a discernment medium, may penetrate a filter, by the left-handed-circularly-polarized-light filter 51a 
side, the pattem of the discernment medium 1 is cut, it is not visible, and only the front face of Object X or 
the black material of adhesives 6 looks detailed at the right-handed-circularly-polarized-light filter 51b side. 
Moreover, adhesives 6 are transparent, when the pattem is drawn on the front face of Object X, in the usual 
viewing, the discernment medium 1 is translucent, the pattem of the discernment medium 1 looks thin with 
the pattem of the front face of Object X, but when it observes with the above-mentioned simple discernment 
machine 5 1 , as shown in drawing 10 , since the pattem of the discernment medium 1 is cut, only the pattem 
of the front face of Object X is in sight py the left-handed-circularly-polarized-light filter 51a side, 
[0022] When the macromolecule cholesteric liquid crystal 14 of the discernment medium 1 1 in the 2nd 
above-mentioned operation gestalt shall reflect only the red right-handed circularly polarized light, if this is 
observed with the above-mentioned simple discernment machine 51, it will become an image as shown in 
drawing 1 1 . Since the reflected light according to macromolecule cholesteric liquid crystal 14 at the left- 
handed-circularly-polarized-light filter 5 1 a side to the ink 1 5 used as the lower layer of macromolecule 
cholesteric liquid crystal 14, i.e., a printing image, disappearing since only the reflected light by 
macromolecule cholesteric liquid crystal 14 penetrates in the right-handed-circularly-polarized-light filter 
51b side is cut, only the printing image in the lower layer ink 1 5 looks detailed. 

[0023] When the macromolecule cholesteric liquid crystal 24 of the discernment medium 21 in the 3rd 
above-mentioned operation gestalt shall reflect only the red right-handed circularly polarized light, if this is 
observed with the above-mentioned simple discernment machine 5 1 , it will become an image as shown in 
drawing 12 . Since the reflected light according to giant-molecule cholesteric liquid crystal 24 at the lefl:- 
handed-circularly-polarized-light filter 51a side to only the image by etching processing by giant-molecule 
cholesteric liquid crystal 24 being in sight in the right-handed-circularly-polarized-light filter 51b side is cut, 
only the printing image in the lower layer ink 15 looks detailed. 

[0024] Macromolecule cholesteric-liquid-crystal 34a of the discernment medium 31 in the 4th above- 
mentioned operation gestalt, Only the right-handed circularly polarized light of the color from which 34b 
and 34c differ mutually shall be reflected. Adhesives (not shown) are transparent, and when the front face of 
Object X was made into a black material, or when adhesives were made black, this was observed with the 
above-mentioned simple discernment n^achine 5 1 and drawing 13 and adhesives are made into transparence, 
if this is observed with the above-mentioned simple discernment machine 51, it will become an image as 
shown in drawing 14 . This is the same as that of drawing 9 in case how whose design is visible is the 1 st 
operation gestalt, and drawing 10 , and the tints differ. 
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[0025] Next, the equipment for recognizing mechanically a discernment medium as shown in the 1st above- 
mentioned operation gestalt thru/or the 5th above-mentioned operation gestalt is explained. As shown in 
drawing 15 , this recognition equipment 61 has composition which combined the recognition equipments 
61a and 61b of a pair, recognition equipment 61a has the light source 62, a light sensing portion 63, and the 
right-handed-circularly-polarized-light filter 64, the right-handed circularly polarized light is irradiated at 
Object X, and although the right-handed circularly polarized light is penetrated, the left-handed circularly- 
polarized light is omitted by the light sensing portion 63. Moreover, recognition equipment 61b has the light 
source 65, a light sensing portion 66, and the left-handed-circularly-polarized-light filter 67, the left-handed 
circularly-polarized light is irradiated at Object X, and in a light sensing portion 66, althou^ the left-handed 
circularly-polarized light is penetrated, the right-handed circularly polarized light is omitted. As the light 
sources 62 and 65, although an electric bulb, LED, a laser light source, etc. are desirable, it is not limited 
especially. 

[0026] In this combination, although the metal vacuum evaporation© layer which modeled the appearance 
on macromolecule cholesteric liquid crystal by coloring was prepared as a discernment medium in the case 
of macromolecule cholesteric liquid crystal, the pattem of the light-receiving output of light sensing portions 
63 and 66 becomes like drawing 16 about three kinds a case and at the time of sticking a film with which the 
phase contrast of this vacuum evaporation© layer becomes 1/2 wave. 

[0027] In order that the reflected light of the right-handed circularly polarized light fi-om macromolecule 
cholesteric liquid crystal may penetrate the right-handed-circularly-polarized-light filter 64 by the 
recognition equipment 61a side in the case of macromolecule cholesteric liquid crystal, an output is obtained 
in a light sensing portion 63. On the other hand, since the left-handed circularly-polarized light is irradiated 
in the recognition equipment 61b side and the reflected light is not obtained in macromolecule cholesteric 
liquid crystal, an output is not obtained in a light sensing portion 66. 

[0028] Moreover, in the case of what prepared the metal vacuum evaporationo layer, in the recognition 
equipment 61a side, the right-handed circularly polarized light is reversed in a vacuum evaporationo layer, 
and since it becomes the left-handed circularly-polarized light and is cut with the right-handed-circularly- 
polarized-light filter 64, most outputs are not obtained by the light sensing portion 63, Similarly most 
outputs are not obtained by the light sensing portion 66. 

[0029] Moreover, since the right-handed circularly polarized Hght does not reverse at least a metal vacuum 
evaporationo layer in a vacuum evaporationo layer by the recognition equipment 61a side a **** film 
****** case, but it is reflected while it has been the right-handed circularly polarized light and the right- 
handed-circularly-polarized-light filter 64 is penetrated, an output is obtained in a light sensing portion 63. 
Moreover, an output is similarly obtained by the light sensing portion 66. 

[0030] Thus, when liquid crystal is used, in the case where the usual hologram (diffi-action grating) is used, 
outputs differ and a truth-or- falsehood judging becomes possible easily by judging whether it is light- 
receiving power ratio (output from output / light sensing portion 63 from light sensing portion 66) **0. 
[0031] Drawing 17 and drawing 18 show the example of the actual structure of recognition equipment 61. 
Recognition equipment 61a and recognition equipment 61b are arranged at juxtaposition, and the structure 
of drawing 17 comes to identify separately two points of a discernment medium with a certain extent width 
of face by recognition equipment 61a and recognition equipment 61b. Moreover, it becomes identifiable 
about one point at coincidence and the thing of a discernment medium for which magnitude of a 
discernment medium is made small not only becomes possible, but recognition equipment 61a and 
recognition equipment 61b cross, the structure of drawing 18 is arranged, it irradiates light at the same point, 
and the discernment dependability in the discernment part becomes high. 

[0032] in addition, the above-mentioned discernment medium — various cards and gold notes others — the 
photograph-of-his-face top of a passport or an ID card — combining — ruble ~ things etc. are possible. 
Moreover, ******** is sufficient with a band-like gestalt like a thread hologram at paper, 
[0033] 

[Effect of the Invention] By the above explanation, according to the discernment medium and its 
manufacture approach of the object by this invention, so that clearly The discernment medium formed in an 
object in order to identify the bona fides of an object by recognizing optically with viewing or an 
identification unit It has macromolecule cholesteric liquid crystal. This macromolecule cholesteric liquid 
crystal Patterning processing is carried out by etching, printing processing is performed to the lower layer, it 
is partially deteriorated by laser beam machining, and design nature improves by being processed into the 
desired pattem combining the things by.^>yhich hot printing was carried out, or these processings, and the 
forged prevention effectiveness also bei^bmes high. 
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[Drawing 3] 
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[Drawing 5] 




[Drawing 8] 
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[Drawing 7] 
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[Drawing 9 ] 
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